
 
Indian Sugar
Source: Bulletin of Miscellaneous Information (Royal Botanic Gardens, Kew), Vol. 1890, No.
40 (1890), pp. 71-85
Published by: Springer on behalf of Royal Botanic Gardens, Kew
Stable URL: http://www.jstor.org/stable/4118363
Accessed: 27-06-2016 07:08 UTC

 
Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at

http://about.jstor.org/terms

 

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted

digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about

JSTOR, please contact support@jstor.org.

Springer, Royal Botanic Gardens, Kew are collaborating with JSTOR to digitize, preserve and extend
access to Bulletin of Miscellaneous Information (Royal Botanic Gardens, Kew)

This content downloaded from 131.247.112.3 on Mon, 27 Jun 2016 07:08:05 UTC
All use subject to http://about.jstor.org/terms



 71

 Parlatore (" Flora italiana," vol. 5, p. 375) gives the following account
 of the method of artificial fertilisation, formerly practised in Sicily :-

 " In Italy the principal seat of the cultivation of the Pistachio is to
 be found in the provinces of Catania and Girgenti; but those grown at
 Bronte in Sicily are especially esteemed for their excellence. In order
 to obtain a crop a process of artificial fertilisation has from ancient
 times been practised in Sicily. The fertilising dust (pollen) of the male
 plant, which flowers earlier than the female, is collected in a small bag
 and scattered over the female flowers as soon as they open; another
 method is to collect and dry the male, flowers and apply them to the
 female. This procedure is adopted when the trees of the two sexes
 grow apart; otherwise the action of the wind suffices to effect natural
 fertilisation, since in this case there are always some male flowers whose
 period of opening correspond to that of the females. This method is
 almost exactly similar to that practiced in the East from the remotest
 times in the case of the date; but at the present time it has either fallen
 into disuse or at any rate is restricted to a few localities, and the
 Pistachio trees fertilise themselves without artificial aid.

 " The Sicilians employ either the male or the female plant of the
 Chio or Cyprus turpentine tree (Pistacia Terebinthus) to serve as a
 stock on which to graft the Pistachio."

 CXL.-INDIAN SUGAR.

 The enclosed correspondence is in great part a selection from a file
 of documents sent to Kew from the India Office, with the suggestion
 that the subject might be noticed in the Kew Bulletin. The production
 of sugar is a question which has its economic as well as its botanical
 side. Into the former Kew is in no way competent to enter. It can,
 however, hardly be doubted that if natural conditions alone operated
 sugar production would be confined to tropical countries. It is in
 point of fact so closely proportioned to available solar energy, that
 extra-tropical countries, on equal terms otherwise, would not have a
 chance. Under existing circumstances it is interesting to observe from
 the concluding letter of the correspondence that European sugar is
 now invading India, which can hardly be regarded as otherwise than a
 purely artificial result.

 A discussion of the papers seemed to require some practical know-
 ledge of Indian agricultural conditions. They were therefore placed
 in the hands of Mr. C. B. Clarke, F.R.S., late of the Bengal Educational
 Department, who is now occupied with scientific work at Kew. Few
 persons probably have a better acquaintance with Indian rural economy,
 and the remarks which he has been so good as to furnish in the
 following letter, will no doubt, therefore, be found to be a further and
 useful introduction to the subject.

 C. B. CLARKE, Esq., F.R.S., to ROYAL GARDENS, KEW.

 Herbarium, Kew,
 MY DEAR THISELTON DYER, March 22, 1890.

 IN reply to your call on me I send you somle remarks on the
 correspondence regarding sugarscape cultivation in India, which con,
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 eludes with the India Office No. 238 of 27th February 1890, addressed
 to you.

 The correspondence opens with a letter from Messrs. J. Travers, of
 London, referring mainly to the processes of manufacture (of which I
 know nothing), but the evidence collected in India proves that the
 high local price of the cane in India is the main reason that India
 cannot compete with Mauritius and the West Indies in exporting sugar.
 So that the problem is almost purely agricultural.

 The important letter is that of Mr. Goodridge, who knows the
 subject in Nagpore, but who does not know the circumstances in the
 far more important province of Bengal. Mr. Goodridge says, for
 instance, that in the West Indies and Mauritius they have 4.0 to 57
 inches of rain per annum well spread, and that in India the cane
 requires irrigation because the rainfall is so much less.

 This is true of Nagpore (or parts of it); and the Government of
 India start by asserting that the first main difficulty which the sugar-
 cane industry in India has to contend against is the limited supply of
 water for irrigation.

 Now in all Bengal proper (i.e., excluding Behar) the rainfall is at
 least 70 inches a year, spread from 1st April to 31st October, and I
 never saw in that area sugar-cane irrigated in my life, except (rarely)
 a little water-pot work at starting. The "comparatively limited areas
 in East Bengal with a moist climate," mentioned in paragraph 7 of the
 Government of India's letter, include nearly all Bengal from Calcutta
 to Dinajpur and from Burdwan to Comilla, an area enough to raise all
 the sugar used in the world. The ordinary soil of Bengal, sand and
 clay in various proportion, suits sugar-cane very well, and it is often
 seen on the very margin of a bhcel without injury from waterlogging.

 The causes why the natives do not grow sugar more successfully, set
 out by Mr. Goodridge, are correctly stated, but there are others. In
 Bengal, sugar-cane is often in half acre plots; it does not pay the
 cultivator to watch so small a piece, therefore, every boy, every gharry
 wallah who passes, takes a few canes, and every elephant takes many.
 Gross robbery is also frequent. These small plots are very frequently
 thus half destroyed before cut. I have seem them whollu destroyed.
 In plots of 100 acres the per-centage of loss from this cause would be
 insignificant.

 Sugar-cane can be grown anywhere in Bengal proper without irriga.
 tion. The crop is, of course, greatly helped (when rain is short) by
 manure and deeper cultivation. Of all crops that Europeans (even
 amateurs) attempt in Bengal, I have noticed none in which they succeed
 so well as with sugar-cane. Their deeper cultivation, manuring, and
 more careful weeding, tell upon sugar-cane. In several cases mis-
 sionaries have spoken to me in surprise of the enormous profits they
 have obtained from a few acres of sugar-cane. In the present reports
 the sugar-cane crop is said in India, to average 61. an acre; so that it
 will pay for "high " cultivation.

 As to the advice given to Governimcnt to bring a Mauritius or West
 Indian planter to grow sugar-cane for them in Bengal, I think any
 European gardener in the Bengal service fully competent to grow sugar-
 cane there, probably more competent than a stranger who understands
 neither the language nor the people. The chief difficulty of unskilled
 Europeans in raising sugar-cane is the procuring good tops for setting.

 As to the white ants of Mr. Goodridge, they are fearflul in Central
 India, troublesome in Chota Nagpore, unimportant in Bengal,
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 I agree with Mr. G(oodridge that it is not possible to introduce large
 culture by the aid of native cultivators or of native capitalists. If
 Government is to attempt its introduction, it must be by Europeans.
 Many opportunities have occurred for trying the experiment at small
 cost. The European gardeners, Mr. JnohI Scott anq others, have
 observed to me that if it is wished that their efforts should be profitable
 Government should set them to work to grow sugar-cane, or Khejoor
 (Phrlnix sylvestris).

 Yours, &c.
 (Signed) C, B. CLARKE,

 W. T. Thiselton Dyer, Esq., F,RS.

 INDIA OFFICE to ROYAL GARDENS, KEW.

 India Office, Whitehall, S.W.,
 SaI, February 19, 1890.

 I AMs desired by the Secretary of State for India in Council, to
 forward to you the accompanying copy of correspondence received from
 the Government of India, on suggestions recently made by Messrs.
 Travers and Son, for the improvement of the production of cane sugar
 in India.

 Viscount Cross is of opinion that some of these letters might with
 advantage be made public through the medium of the Kew Bulletin.

 I am, &c.

 (Signed) A. GODLEY.o The Director, Royal Gardels, Kew.

 No. 8 of 1889.

 GOVERNIENT OF INDIA

 REVENUE AND AGRICULTURAL DEPARTMENT.

 AGRICULTURE.

 My LORD, Calcutta, December 24, 1889.
 IN a Despatch, No. 38, dated 28th May 1889, your Loi-dship

 referred for our careful consideration a letter, dated 8hll May 1889,
 from Messrs. Travers and Sons, advocating the improvement of sugar
 manufacture in India, and suggesting the possibility of a few model
 factories being established in suitable districts by the Government of
 India.

 2. Messrs. Travers' letter was circulated to all local governments
 for opinion, and we now enclose the replies which have been received.

 3. The improvement of sugar production and manufacture in this
 country has been the subject of attention both of the authorities and of
 eapitalists since the beginning of the century, and various attempts
 have been made to establish factories, none of which appear to have
 been attended with any permanent success unless supplemented by the
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 sale of rum and liquors. Sugar refining alone has not proved suffi-
 ciently profitable to maintain a factory. If this had been the case,
 there appears to be no reason why the industry should not have been
 largely taken up by private capitalists.

 4. Some of the main difficulties against which the industry has to
 contend are believed to be these :-

 (a.) The cultivation of sugar-cane is limited by the supply not only
 of water for irrigation but also of manure.

 (b.) As cultivation in India is confined to small farms or holdings,
 each cultivator who is able to grow the crop at all can only
 find manure enough for a small area. generally less than half
 an acre, of sugar-cane. The plots of sugar-cane are therefore
 greatly scattered even in a canal-irrigated tract.

 (c.) A central factory has accordingly to bring in its supplies of cane
 in small quantities over varying distances, in many cases the
 distance being great.

 (d.) The carriage of canes over a long distance, even in a climate
 like that of the Mauritius, is detrimental to the juice for
 purpose of sugar making. It is much more so in India,
 where the canes ripen at the season when the atmosphere
 is driest, and suffer, therefore, the maximum of injury.

 (e.) The Mauritius system of growing large canes at intervals is not
 adapted to the greater part of India, where, in order to prevent
 the ingress of dry air into the fields, small canes have to be
 grown in close contact.

 (f.) The amount of cane which can be grown, limited as it is by the
 supply of water and manure, barely suffices for the wants of
 the Indian population. It seems to be at present as profit-
 able to produce coarse sugar for their use, as highly refined

 sugar lor exports. There is,.therefore, no sufficient induce-
 ment to capital to embark on the more difficult and expensive
 system.

 5. A further obstacle to sugar refining in India exists in the high
 differential rate which the conditions of our excise system require to be
 placed upon spirits made on the European method as compared with
 that levied on spirits manufactured by the indigenous process. The
 sugar refiner in India is thus placed at a disadvantage in respect to the
 utilization of his molasses in the form of spirits.

 6. In view of the circumstances above noted we are unable to
 advocate any attempt being made at the cost of the State to establish
 model factories. We are inclined to attach much confidence to the
 views and conclusions formed by Messrs. Thompson and Mylne, who
 have paid, for many years, practical attention to the subject of sugar
 cultivation and manufacture by ryots, and were the first to introduce
 the portable sugar-mills which have now spread over India. They
 advocate the gradual improvement of the ryots' method of manufacture,
 rather than the introduction of more expensive and centralising systems.
 The provincial departments of agriculture have, of recent years,
 directed attention to this question and may usefully be desired to
 continue to do so.

 7. We are also willing to advocate the establishment of agricultural
 experiments in those comparatively limited tracts of the country (such
 as Eastern Bengal, where there is a moist climate and a more or less
 abundant supply of manure) in which the Mauritius methods of
 cultivation have primd facide some prospect of success, and we are
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 prepared to advise our local governments and administrations to give
 every reasonable support to sugar factories and refineries which may be
 established by private enterprise.

 We have, &c.
 LANSDOWNE.

 G. CHESNEY.
 A. R. SCOBLE.
 C. A. ELLIOTT.

 P. P. HUTCHINS.
 The Right HIon. Viscount Cross, G.C.B., D. AM. BARBOUR.

 Her Majesty's Secretary of State for India.

 From Messrs. J. TRAVERS AND SONS, LIMITED, to the UNDER-
 SECRETARY OF STATE FOR INDIA.

 London, May 8, 1889.
 WE are obliged by your letter dated 4th instant, with reference to

 sugar in India, and we have carefully looked through the accompanying
 reports and statistics.

 The average production of India is given as a ton of sugar per acre,
 and the produce (with the exception of the three modern mills in
 Madras) is of a most wretched character.

 In the West Indies (which are also backward) sugar growers obtain
 two tons of sugar per acre, or double the Indian average, and, with
 modern machinery, properly crystallized sugar can be made direct from
 the cane juice at a cost on the spot (that is, without carriage) of 8s. to
 10s. per cwt.

 It is no doubt the competition of such direct cane sugar from
 Mauritius which is leading to the closing of refineries in Bengal, if, as we
 imagine, those refineries work, not from the sugar-cane, but from coarse
 native sugar.

 In all the statistics sent us, Mauritius and similiar sugars are des-
 cribed as refined, but this is altogether misleading. There are no
 refineries in Mauritius where sugar is remelted, and the produce of the
 island is simply raw sugar properly made by modern processes.

 It is such sugar that India ought to make, and the Empire, with
 sufficiently improved cultivation and machinery, might readily supply
 the world with sugar. Refining is a secondary process, likely to
 altogether die out, by slow degrees, as cane and beet manufacture be-
 comes more perfect. The disappearance of refining in Bengal, though
 hard upon individuals, is really a sign that there is progress elsewhere,
 and progress which no country is better adapted than Bengal to share
 in.

 That modern sugar can be well made in India is shown by Messrs.
 Minchin at Aska, Madras, and it is simply absurd that India should
 have first to export the labour to Mauritius, and then to re-import
 sugar from that distant island, which could be as well made, and
 certainly more cheaply, at home. India is generally regarded as the
 home of the sugar-cane, and *Nith its teeming population, its climate,
 and (in some districts) its plentiful water and coal supply, it should be

 a large exporter of fine sugar instead- of an importer. The manufacture of modern (or, as it is called, vacuum pan) sugar,
 to be profitable, must be on a large scale, because it involves costly
 machinery and chemical and mechanical supervision impossible for ryots,
 who probably do not extract one-tliird of the sugar that might be
 extracted from their crops, and make that third in a shape that looks
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 more like manure than sugar, and which appears to fetch in many parts
 of India as little as ;s. per cwt. on the spot, whereas Mauritius sugar in
 India must net double that to pay the grower.

 Vacuum pan sugar making is, probably, only possible on a large
 scale in India through the central factory system, where the raw canes
 are bought by the mill from the growers. A system similar to this
 already prevails in indigo and silk mills in Bengal.

 We do not know whether the Government of India would be ablo to
 start a few model factories in suitable districts, or whether they must
 confine their attempts to develop sugar manufacture to the collection of
 information and figures like those in the returns forwarded to us. In
 any case, the efforts of the Government in this direction for some
 years past cannot fail to be of' great value.

 From the )MIECTOn, DEPARTMENT OF LANL RECORDS AND AGRICUL-
 TURE, N.-W. PROVINCES AND OUDH, to the SECRETARY TO THE
 GOVERNMENT OF THE N.-W. PROVINCES AND OUDT.

 No. 95 T.S., August 30, 1889.
 I HAVE the honour to submit the opinion called for by your No. 1192

 --I.-325 A., dated 12th August 1889, on the memorandum of Messrs.
 travers and Sons, of London, regarding the sugar production of India.
 In compliance with your instructions I have forwarded a copy of this
 letter direct to the Government of India.

 2. The suggestions made by Messrs. Travers and Sons is that the
 Government of India might start a few model factories for the prepara-
 tion of sugar by modern processes in suitable districts. This appears to
 be the only point of practical importance in the memorandum. In my
 opinion the Government would be ill-advised were it to act on the
 suggestion. I base my opinion on the general ground that private
 enterprise in India is now sufficiently alert and well organised to
 undertake the business of sugar refining on a large scale and with
 ample capital if there were a reasonable prospect of succesi. That
 sugar refining companies working on scientific principles, such as the
 Rosa Company and the Aska Factory, show no signs of multiplying in
 India is, to my mind, a clear proof that, under existing commercial
 conditions, the prospects of successful trade are small. Nor is the
 explanation why prospects are not encouraging far to seek. European
 sugar refineries in India have two markets, and two only, open to them.
 They can manufacture for export to Europe, in which case they have to
 contend with the bounty-aided sugars of the Continent, and are no more
 able than the Mauritius factors to make a reasonable profit on their
 capital in such a market. Or they can manufacture for local consumiption
 in India, endeavouring to supplant sugars refined by native or crude
 European processes, and sugars imported from the Mauritius. Here
 they are met with the great difficulty that the mass of the native
 population regards with dogged suspicion all machine-made sugar,
 holding it to be impure and contaminated with bones and blood. The
 market is thus a very small one, and the prices ruling in it are by no
 means improved by the quantities of similar sugar thrown in despair
 upon it by Mauritius planters. Assuming that the cost of producing a
 given amount of crystallized sugar by modern processes is about the
 same in India and in the Mauritius (and from such information as I
 have at hand, I do not think a sugar refinery in India could manufacture
 cheaper than the Mauritius planter), what are the probabilities of
 commercial success? They are bounded, it seems to me, by the actual
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 success attained by the Mauritius planters, and as we are constantly told
 that sugar in Mauritius does not pay, scientific sugar refining in India
 is not a hopeful industry. The Rosa Factory in these provinces
 depends more on its rum than on its sugar, and I believe this is the case
 with the few other similar concerns existing in other provinces.

 3. The memorandum refers in contemptuous terms to the quality of
 the common sugars consumed by the Indian public. But they have an
 almost unli;hited and active market, which is at present closed to
 machine-made sugar ; and even if super:stitious prejudices could be
 overcome, there would still remain the question of national taste. The
 compost known as gur has a peculiar flavour which is absent from
 machine-made sugars, and the tastes of a most conservative people will
 require to be changed before the local inarkets of India really open to
 the European sugar manufacturer.

 4. I admit all that the memorandum says as to the smallness of the
 yield of sugar per acre in India, as to the inferiority of the processes
 employed to extract the juice and make it into sugar, and as to the low
 quality of the so-called " refined sugars " of India. But it is conceivable
 that these rude processes and this small outturn may yield a profit, whilt
 scientific processes and high cultivation result in a loss. Not only does
 the Mauritius system require a large initial capital expenditure and a
 large annual otitlay, but it also requires a highly-paid supervising and
 cuntrolling agency. 1i do not defend the imperfections of the fndian
 system, but I think it is economically explicable.

 5. There would be some difficulty in introducing the Mauritius
 system bodily into India, since a prominent feature of that system is
 that planting and manufacturing are concentrated in the same hands.
 But, as the memorandumn points out, a sugar refinery might easily work
 in aft Indian sugar growing district on the lines familiar to indigo
 planters. It would buy cane at the proper season from cultivators of
 the neighbourhood, and would restrict its interest in the actual pro-
 duction of the crop advances to the growers. A large sugar refinery, I
 may point out, would have to face two problems which are not easy to
 solve. The first is the question of carriage. Cane soon dries when cut
 and cannot be carried long distances. A sugar refinery has thus to
 depend for its raw material on a small area devoted almost exclusively
 to the production of sugar, and this is opposed to the habits and
 traditions of the Indian agriculturist. The second diffictilty is that the
 machihet-y of the factory would stand idle for a great part of the year
 and occupation would not be forthcoming for the hands, unless a
 sutbsidlary business, such as the manufacture of runt, is added to that
 of sugar refining. The market fbr rum in India is not large, and is
 probably sufficiently supplied by existing concerns.

 From J. P. GOODRIDGE, Esq., OFPICIATINrG DIRECTOR DEPARTMENT OF
 LAND RECOtDsA ARND APGRICULTURE, CENTRAL PROVINCES, to the
 SECRETARY 'O THEI GOVERNMIMT OF INDIA.

 No. 1783-89 A., Nagpur, 29, August 1889.
 IN compliance with the instructions contained in your Circular No,

 54- -2t-15A., dated 30th July 1889, I have the honour to submit the following observations on the views and suggestions of Messrs. Travers
 tind Sons, of London, in regard to the sugar production of India.

 I may mention that I am interested in sugar plantations in the
 Island of Barbados, antid havd frequently vidted that island, the last.
 occasion beilig in 1879.
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 2. The production of sugar in the Mauritius, with which Messrs.
 Travers compare India for the purpose of showing how backward the
 industry is in this country, is, as I gather from the information that I
 have been able to obtain, carried on under circumstances very similar
 to those which exist in the West Indies. In both countries there are
 found-

 (1.) Sugar plantations of considerable size managed by Europeans
 and persons of European descent, and cultivated by paid labour
 by negroes in Barbados, negroes and coolies in Trinidad, and
 by Indian coolies in Mauritius.

 (2.) The employment of a considerable capital in this industry and
 the application of steam and mechanical and latterly of chemical
 science in the manufacture of sugar.

 (3.) An abundant rainfall of 40* inches per annum well spread
 throughout the year (though there is a well-defined rainy
 season) affording adequate moisture dluring the months in
 which the cane crop is on the ground. The occurrence of
 frequent showers falling on a naturally well-drained soil which
 rests on porous coral or coralline rock that prevents stagnation
 and water-logging.

 3. To those acquainted with the present condition of Indian agri-
 culture it is only necessary to state the above circumstances to explain
 the great difference in the cultivation of the cane and the manufacture
 of sugar in the West Indies and the Mauritius and in this country.
 Here the great bulk of the sugar production is by la petite culture.
 Instead of an energetic race who have devoted themselves for generations
 to the sole object of producing sugar we have an ignorant peasantry
 wedded to their own primitive methods of cultivation, and cultivating,
 perhaps, a few acres of cane in addition to their wheat, rice, and cotton
 crops. I think it would be difficult in these provinces to find many
 cultivators who have more than five acres of land under sugar-cane. In
 the Sambalpur district, where most of the sugar of these provinces is
 grown, the whole body of cultivators in a village club together and sow
 about eight or ten acres, the area being divided among them into small
 strips. The Indian ryot has neither the inclination nor the means of
 improving his style of cultivation. Instead of a steady and well dis-
 tributed rainfall, we have nearly all of our rain during four months of
 the year, with an occasional shower at Christmas and a dry season
 during the rest of the year. Hence at one season the cane is water-
 logged if not well drained, while at another it suffers from drought. To
 grow a crop of cane, irrigation from canals and rivers, or from tanks and
 wells is necessary, whereas in Barbados, and, I believe, in the Mauritius
 also, irrigation is not required, and is never practised.

 4. It would be difficult to say whether the differences between the
 Indian and West Indian methods are most marked in the cultivation of
 the cane or in the manufacture of sugar. In the West Indies the ground
 is well prepared with the hoe and manured with farmyard manure,
 which is placed at the bottom of the cane holes where it is wanted by
 the young cane. The whole field is afterwards carefully " trashed," by
 which means the ground is covered with a bed of cane straw a foot
 thick which retains the moisture round the roots of the young plants
 and prevents the surrounding grounds from being baked by the sun.

 * The average rainfall of Barbados for the 25 years from 1847-1871 was 57*74.
 In the Mauritius it is now about 40 inches per annum, though formerly, before the
 destruction of the forests, it was much more. [This is doubtful.]
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 In this country the manure applied, whether it be in the form of cow-
 dung, the droppings of sheep, or the alluvial deposits of tanks, is spread
 broadcast over the surface of the field, and is exposed to the atmosphere.
 In the West Indies and in the Mauritius large quantities of guano
 nitrophosphates and other mineral and artificial manures are used.
 This is applied to the plants after they have made considerable progress
 in their growth. In this country the cane rarely gets a fresh supply
 of manure after it is planted. It is grown from the mature cane cut up
 into short pieces, and laid horizontally on the ground. This is the most
 wasteful method and entails a large expenditure of cane for planting,
 perhaps as much as 10 per cent. of the whole produce.

 5. The young plant instead of firmly establishing itself by striking
 its roots downwards in search of food spreads them over the manured
 surface. It consequently becomes weak and straggling, and at a later
 period falls to the ground, and has then to be propped up by interlacing
 one cane with another, or by means of small bamboos. From the
 moment it is put down till the young plant has provided itself with
 roots it is exposed to the ravages of white ants, which find a convenient
 nidus in the manurial substances used, and attack the plants before they
 can establish themselves. In some villages in which these pests abound
 it is found impracticable to attempt sugar-cane cultivation, and it is not
 uncommon to find considerable vacant patches in a cane field, the work
 of this destructive termite. Some years ago I introduced in the Sam-
 balpur district the West Indian method of planting the cane tops
 vertically in hollows, and between 31 feet square banks, instead of
 sowing pieces of the mature cane horizontally on the level ground.
 This resulted in more vigorous canes and in large clusters, but the
 system had one drawback compared with the native method. If the
 white ants destroyed the cane tops before they could be converted into
 healthy plants, there was nothing left but a bare field or one with nume-
 rous empty patches in it. On the other hand, even if two-thirds of the
 seed canes laid closely orn the surface of the ground were destroyed, the
 other one-third was left for a crop. These destructive insects not only
 eat up the cane seed, but consume a good deal of the manure. To check
 their ravages the Indian peasant finds it necessary that his manure
 should be placed where it is wanted and weathered during the rains
 before it is used. The insect does not then attack it with the same

 vigour as it does fresh manure. This exposure to the atmosphere, of
 course, deprives the manure of much of its fertilising power, but it is
 better that the cane should be stunted or dry than that the ryot should
 have half of his field lying in empty spaces. It is well known that the
 amount'of saccharine in the cane is dependent entirely on the stage of
 its growth. Hence the West Indian planter closely watches his cane
 fields and cuts them at the right moment. The delay of a week would
 most seriously affect the outturn of sugar. The postponement of a
 month might be ruinous in these days of keen competition with bounty
 fed beet sugar, and when the margin of profit is so small.

 The Indian peasant, on the other hand, considers the time for reaping
 his canes an unimportant matter, and they are allowed to remain
 standing and to flower until he finds a convenient moment for reaping
 them.

 6. The Indian method of manufacture of sugar is as wasteful and
 primitive as the system of growing the cane. In the West Indies the
 cane is crushed in powerful mills with cylindrical rollers 49 feet lolng
 by 3) feet diameter, driven by steam or wind and with every mechanical
 contrivance to extract a maximumn amount of juice from the cane,
 Even the powerful crushing apparatus which has hitherto been used
 U 62225. i

This content downloaded from 131.247.112.3 on Mon, 27 Jun 2016 07:08:05 UTC
All use subject to http://about.jstor.org/terms



 80

 has in the present struggle with beet, been superseded in some estates
 by chemical methods by which the whole of the saccharine substance is
 extracted from the cane. But I will compare the Indian method with
 what may be called the old W\est Indian system, not with the scientific
 process of later years. The cane juice or " liquor" as it is called is
 subjected as soon as it is extracted to a process of defecation and clarify-
 ing in large vats, and is at once passed through several large " tayches "
 till the liquor is reduced to the condition of a thick syrup. It is boiled
 at a low temperature in vacuum pans, by which means a more highly
 crystalline mass is obtained. It is then placed in a centrifugal, a rapidly
 turning machine which separates the crystal from its parent syrup.
 The whole is cooled in large shallow vats and afterwards put into hogs-
 heads perforated so as to permit the molasses to percolate through the
 sugar. When the molasses has been drained off in the stanrchions, the
 sugar is said to be "cured" and is in the form of the fine large
 grained crystalline, whitish brown sugar, or grocery sugar of com-
 merce.

 7. This process is very different from that adopted in this country;
 instead of the large boiling-house with its long line of enormous copper
 "tayches," its vacuum pans, and ingenious and economical heating
 apparatus by means of which the megass or woody fibre of the cane
 alone suffices to make the sugar, its centrifugals and its curing room, we
 have rough and improvised huts formed of branches and twigs placed at
 the corner of a cane-field. Here is put up a small crushing apparatus
 generally of wood, consisting of two or three rollers of about 11 feet
 high and 10 inches in diameter and worked by a lever, moved by a
 bullock or a pair of buliocks. The cane is cut up into small strips by
 the owner, his family and friends, who consume a good deal of cane
 juice in the process of "gur " boiling. Only a small per-centage of the
 juice is extracted from the cane by these small and inferior mills so
 deficient in crushing power. The pressed liquor is placed in large
 earthen vats and exposed to a quick fire. It is boiled just as it comes
 from the mill, and no effort is made to cleanse or clarify it. The whole
 is then reduced by heat to the proper consistency, and is thrown into a
 hole in the earth specially prepared for it and cooled long before the
 process of crystallization has set in. The finished article is more like a
 mixture of sand and dough sweetened with molasses than the sugar of
 commerce.

 8. In later years the wooden mill rollers have been succeeded in some
 places by iron ones, the best known being the Beheea mill of Messrs.
 'Thomson, Mylne, & Co. This, as far as the rollers are concerned, is a
 miniature of the vertical West Indian sugar mill. It is of course only
 intended for sugar making on a small scale. In some districts of these
 provinces these mills are used, but in many others the people do not
 buy them and declare that, on the whole, the old wooden mills
 are better suited to their wants. The reason probably is that the
 village carpenter and blacksmith have to be supported in any case
 whether they make the old-fashioned wooden mill or not, and the
 ryot, who never has much spare cash for improvements of this kind,
 considers it cheaper to use this than to pay R. 150 for an article which
 he will need only for a few weeks in the year. I have never known an
 instance of a village community clubbing together to purchase one or
 more of such mills. Attempts have been made to introduce flat iron
 vats for sugar-boiling, but they are expensive and not much appreciated,
 and most of the "gur " of these provinces is made in large earthen
 pots. Iron rollers and iron vats will no doubt in time supersede wooden
 rollers and earthen pots, but in these provinces the industry is still

This content downloaded from 131.247.112.3 on Mon, 27 Jun 2016 07:08:05 UTC
All use subject to http://about.jstor.org/terms



 81

 carried on by primitive methods which were perhaps in vogue 500 years
 ago. In most places the megass or woody fibre of the cane is thrown
 away as useless. Efforts are now being made to show the value of' this
 substance for boiling sugar, but it is only in those districts in which a
 difficulty is felt in obtaining fuel that the people show any inclination
 to utilise their niegass.

 9. Such being the facts, it seems a matter for surprise that the out-
 turn per acre of sugar-cane cultivated by the Indian method should, as
 shown by the statistics, be less than in the Mauritius by one ton only.
 As a matter of fact, however, the produce per acre in Barbados is from
 2- to 3 tons, while in this country the produce of the same area, while
 nominally one ton, consists of such an inferior substance that the
 actual sugar yielded is considerably less than that quantity.

 10. I now proceed to consider the question whether anything can be
 done to improve the method of production in this country. It is
 obvious that but little improvement can be effiected under present condi-
 tions. The first thing necessary is that sugar should be grown on on a
 larger scale, and its manufacture supervised by properly trained and
 experienced persons working with an adequate machinery. For making
 sugar Messrs. Travers suggest the introduction of the central sugar
 flctory, where the canes of several cultivators could be converted into
 sugar. It is doubtful, however, whether a central factory would
 answer in this country. Even if the Indian cultivator could be in-
 duced to bring his canes there to be made into sugar, which is not
 likely, there would be other insuperable difficulties. Here the sugar-
 cane fields are spread over a large area, and are in patches, instead of'
 being concentrated as in the West Indies, where cane field touches cane
 field. In some of the West India islands, and especially, I believe, in
 the French colonies, where labour is scarce and proper supervision
 costly, " usines " or sugar factories have been established. Instead of
 each plantation having its own boiling-house one 'c'usine " serves for
 several. But even in the West Indies this system is worked with some
 difficulty, and necessitates the construction of roads leading from the
 cane fields to the factory. In India their establishment would be quite
 impracticable considering the present scattered state, of the cultivation.
 I doubt whether there are many villages- in these provinces which
 contain as much as 50 acres of cane. To enable a central factory to
 work successfully an are?.a of at least 500 acres of cane would be needed.
 Speaking from my recollection of Barbados, where there are many
 small estates, a boiling-house for an estate of less than 100 acres is
 exceedingly rare. Persons who grow cane in a smaller way use their
 neighbours' boiling-houses, giving them a share of the manufactured
 article.

 11. There is much scope for the establishment of large sugar planta-
 tions in this country in places where the soil is good, labour cheap, and
 an ample and certain supply of water available. Land in northern
 India in the vicinity of the canals would, I should say, be admirably
 adapted for this purpose. There the soil is good with a perennial
 supply of water for irrigation and a redundant population.

 The soil and climate of certain portions of the Central Provinces,
 where there is, or could be, considerable irrigation from tanks as in the
 Samnbalpur and Bhandara districts and in some of the Feudatory States
 of Chattisgarh, would also be suitable. The former would probably be
 more suitable than the latter, for while the canes might occasionally
 suffer from frost in Northern India, in the Central Provinces the
 su)pply of tank water might fail in years of insufficient rainfall.
 U 6222., C
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 12. For the formation of a plantation after the model of those in
 the Mauritius and in the West Indies the action of the Government
 will, at any rate in the first instance, be necessary.

 The small cultivators of India have neither the means nor the
 inclination for undertaking such a task. It would never occur to a
 large landowner in this country to make money by growing sugar on a
 large scale by new and improved methods and by the expenditure of a
 considerable capital. By the trading classes the whole thing would
 be regarded as entirely beyond their sphere of action. The only
 persons who would perhaps have the requisite enterprise :and
 means to undertake such an industry on a large scale are Euro-
 pean planters who can command the necessary land and capital,
 but they have already profitable crops like indigo, which do not involve
 the same expenditure and which can be carried on without extensive
 irrigation. It would be impossible for a West Indian planter, supposing
 he could command the necessary capital and was prepared to make the
 venture, to provide himself with the requisite laud. There are, it is
 true, extensive waste lands in this country, but they are quite unsuited
 for such an undertaking. * * * * *

 13. It will be necessary, therefore, for Government to take the
 initiative in this matter, and by means of the Land Acquisition Act or
 other appropriate procedure to acquire land sufficient for the establish-
 ment of a sugar plantation of 500 or 600 acres. This might be offered
 rent-free or on easy terms to a practical planter under certain con-
 dit;ons for a term of years, and he might also be given a subvention to
 aid him in providing the necessary machinery for the manufacture of
 sugar.

 There must be many enterprising planters in the Mauritius, accustomed
 to Indian coolies who would be glad to accept an offer of this kind. By
 making success dependent on the efforts of the person chiefly interested
 in the project, there would be a guarantee that everything would be
 done to make the scheme a success. But in the event of no practical
 sugar planter being willing to undertake the responsibility of a sugar
 plantation on the above terms, it would be well for Government to
 establish a few model plantations of its own in different parts of India.
 I understand that some years ago the services of a sugar planter were
 obtained from the West Indies for the daira lauds of the Khedive, and
 that a vast improvement followed the introduction in that country of
 the West Indian method of growing and manufacturing sugar. With a
 plentiful supply of water, such as would be afforded by our canals and
 large tanks, a good soil and cheap labour, no great difficulties would be
 encountered in the establishment of a sugar plantation. If the scheme
 were once shown to be successful, it is probable that many persons who
 can command large areas suitable for sugar-cane cultivation and the
 necessary capital would adopt it. The greatest difficulty to be encountered
 would be the securing of an adequate supply of manure. Much of the
 cowdung of this country is used for fuel, and, consequently, good farm-
 yard manure in large quantities is not readily obtainable. But if sugar
 cultivation by the West Indian method were shown to be profitable,
 mineral and artificial manures would be available in India as they are
 in Barbados and in the Mauritius.

 14. The value of such a plantation would not be confined to improve-
 ing the production of sugar. It has often occurred to me in establishing
 model farms and placing at their head men trained in England and
 having a practical knowledge of the agricultural methods only of
 countries with a temperate climate, that we have somewhat overlooked
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 the fact that the conditions of agriculture in the greater portion of
 India resemble those of the West Indies or the Southern States of
 America much more closely than they do those of Europe, and that it is
 in these former countries that those Indian crops which are most
 susceptible of improvement, such as rice, cotton, tobacco, Indian corn,
 sugar, tropical roots, vegetables, and fodder crops, are cultivated with
 the greatest success.

 15. The West Indies, like Mauritius, import the greater portion of
 their food, but a good deal of Indian corn and vegetables are also grown
 in these islands. A plantation is generally divided into two portions,
 one is under cane, and the other is under preparation for cane, and is,
 in the interval, used for growing short crops, sweet potatoes, yams,
 Indian and guinea corn (juari)-the two latter with guinea grass
 supplying the necessary fodder for the farm cattle. All of the above
 crops are capable of great improvement and extension in India. While
 in this country a few yams are to be found in pan baris, the plant is
 reared in the West lndies in large open fields. The difference between
 the sweet potato of India and that of the West Indies is striking. The
 former is generally an elongated tuber 5 inches long and 3 inches in
 diameter and is grown on a flat surface. In the West Indies it is
 ordinarily an ellipsoid, with axes of 10 and 7 inches, and grown in rows
 on banks, and not on level ground. There are other striking differences
 in the systems pursued in rearing other crops in the West and in the
 East Indies. The establishment of a plantation on the West Indian
 model in this country could not, I think, fail to improve the cultivation
 of all tropical products, and to instruct the people in methods of which
 they have no idea at present. Some of the return coolies from the
 West Indies and the Mauritius might also be induced to take service in
 such plantations, and by instructing their countrymen would be of use
 to the manager in starting the work.

 16. I might usefully recapitulate the above remarks as follows :-The
 improvement of sugar production in India is not possible, under existing
 conditions of scattered cultivation by numerous small cultivators, and in
 view of the fact that it is nowhere a staple, but merely a subsidiary crop,
 I have further endeavoured to show-

 (1.) That cultivation on a large scale is essential, if the requisite
 supervision in growing the cane, and the necessary machinery
 for manufacturing sugar, are to be provided.

 (2.) That a change cannot be brought about unless an adequate area
 of irrigable land in a healthy and well-populated country with
 cheap labour is first secured.

 (3.) That private effort and enterprise are probably unequal to the
 task of securing the conditions necessary for successfully
 starting the work.

 (4.) That it will therefore be expedient, in the first instance at all
 events, for Government to take the initiative and to establish
 a model sugar plantation.

 (5.) That the best method of working such a plantation would be to
 interest the manager in the success of the scheme by leaving
 the profits to him, Government assisting by finding the land
 and giving it rent-free or at a low rent on certain conditions,
 and, if necessary, by a subvention to aid in the construction
 of the necessary buildings and in supplying the machinery
 needed.

 (6.) That in the event of no properly qualified person being willing
 to undertake the establishment of a sugar plantation on the
 above terms, Government should itself arrange for the working
 of the scheme by a paid agency.
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 (7.) That it would be absolutely essential for the success of any
 scheme of this kind that the manager should be a successful
 and practical sugar-plan'ter preferably from the West Indies or
 the Mauritius and accustomed to deal with the Indian cooly.

 (S,) That the establishment of such a model plantation would not
 only prove the superiority of the West Indian over the Indian
 system of sugar production, but would bring to the notice of
 Indian agriculturists the advantages of other modes of
 cultivating many tropical crops which, though of great value,
 have hitherto been much neglected in this country.

 INDIA OFFICE to ROYAL GARDENS, KEW.

 India Office, Whitehall, S.W.,
 SIn, 27th February 1890.

 IN continuation of my letter of the 19th instant, I am directed by
 the Secretary of State for India in Council to forward the accompany-
 ing copy of a further letter from Messrs. Travers and Son on the subject
 of sugar manufacture in India.

 I am, &c.
 (Signed) C. E. BERNARD,

 Secretary,
 The Director, Revenue and Statistics Department.

 Royal Gardens, Kew.

 [ENCLOSURE.]

 Messrs. TRAVERS AND SON to the INDIA OFFICE.

 119, Cannon Street, London, E.C.,
 SIn, 21st February 1890.

 WE have to acknowledge, with thanks, your letter of the 19th
 instant, enclosing some correspondence with the Indian Government on
 the subject of our letter of the 8th May 1889, with reference to sugar
 manufacture in India.

 We observe that while all the officials who have reported fully con-
 firm our information as to the great and, indeed, excessive waste in
 Indian sugar manufacture, yet that they are able in some degree to
 explain the causes of the existing state of things, while the opinion is
 general that it would not be wise for the Government to establish
 experimental central sugar factories.

 It would be presumptuous on our part to offer any comments on a
 question so fully taken up by the local authorities on the initiative of the
 Secretary of State.

 It only remains for us, in concluding the correspondence, to acknow-
 ledge the very great courtesy with which our necessarily imperfectly
 informed remarks have been received, and the promptitude with which
 action has been taken, owing to the recognition by the India Office and
 the local authorities of the great importance of sugar manufacture to
 India, and the possibility of a great development in it.

 We are, &c.
 (Signed) J. TRAVERS AND SON.

 The Under Secretary of State for India,
 India Office, Whiteball.

 P.S.-We may mention that " German granulated," a small dry white
 crystal sugar made direct from the beetroot, is now being shipped from

This content downloaded from 131.247.112.3 on Mon, 27 Jun 2016 07:08:05 UTC
All use subject to http://about.jstor.org/terms



 85

 Hamburg to India, so that the ryots will not have Mauritius only to
 compete with at home. We believe that this sugar costs about 16s. per
 cwt. laid down in Bombay, and that the bounty on the export does not
 exceed 6d. to 9d. per cwt.

 CXLI.-MITES ON SUGAR-CANE.

 Specimens of Mites affecting sugar canes at Barbados were for-
 warded to Kew by Mr. John R. Bovell, Superintendent of the Dodd's
 Botanical Station. The Mites were found to affect specimen canes
 under experimental trial at the Station, as well as on two neighbouring
 estates. It was estimated by Mr. Bovell that canes affected with Mites
 would yield only about one ton of sugar per acre, as against three tons
 per acre from unaffected canes growing on the same estates under
 identical conditions in regard to soil, manure, and tillage. The Mites
 are very minute, and usually live under the leaf-sheaths of the canes.
 They are doubtless present in many other sugar-producing countries,
 but have escaped notice. The specimens received from Barbados
 have been very exhaustively examined by Mr. A. D. Michael, F.L.S.,
 who has kindly prepared the following valuable report on the subject:-

 REPORT on DISEASED SUGAR-CANE from BARBADOS, forwarded by

 Mr. JoIN R. BOVELL.

 Mr. Bovell's excellently packed box reached me with the various
 creatures alive, and apparently uninjured. I found upon the canes five
 sorts of Acari, viz.:-

 1. Histiostomna rostro-serratus.--This is a small opaque, white mite
 often found in great numbers. It may be disregarded, as it is a
 follower, nota causer of decay. It is only useful to mention it, in order
 that it may not be mistaken for the real enemy. The best drawing of
 it I know is in a paper by M6gnin, " Mbmoire anatomique et zooloyique
 sur un Nouvel Acarien de la famile des Sarcopsides, &c.," in Robin's
 Journal de L'Anatomie et de la Physiologie, 1876, p. 369.

 2. Numerous forms of inimature Gamaside.-These are friends,
 being predatory creatures, doubtless present to feed upon the real
 destroyers. The Gamasidce vary greatly, but drawings of type species
 may be found in any book on Acari.

 3. The Damteus, or Notaspis, originally sent by Mr. Bovell.-This
 I found in all stages, and, from the position in which it was found and
 the parts it was feeding on, I am decidedly of opinion, as Mr. Bovell
 supposes, they were doing damage. But in the canes sent the numbers
 of these Acari are small-certainly not sufficient to account for the
 extensive damage spoken of by Mr. Bovell; and, looking at the analogy
 of the allied species, I am still of opinion that this species is probably
 not the principal cause of the evil.

 4. Two species of Tarsonymus.-Acari of this genus are almost
 invariably great destroyers of vegetable life. They are extremely minute
 and almost transparent, and, therefore, are likely to escape the notice of
 anyone except a practised microscopist, or a person specially looking
 for them and provided with sufficient microscopical instruments. These
 Tarsonymi were absolutely swarming upon every sample of the cane
 sent; they were in all stages. They were chiefly found in the axils of
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